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HIGH-SPIN STATES AND SPIN-COWLED QUADRWOLE VIBRATIONAL STATES I N  
NUCLEI EXCITED V I A  (p ,n) REACTIONS 
B. ~ n d e r s o n , *  A. ~ a l d w i n , *  J. ~nudson ,*  R. ~ a d e ~ , *  T. wi t ten ,*  
C .  Fos ter  and G. Walker 
We have obtained neutron s p e c t r a  a t  s e v e r a l  
angles from 0 t o  240 from the  (p,n) r eac t ion  on 
t a r g e t s  of 12c, 160, 2 4 ~ g ,  28~i,  and 4 0 ~ a  t  61.9 
and 135 MeV i nc iden t  proton energies .  Also we have 
d a t a  over t he  same angular  range f o r  12c a t  119.8 
MeV and 12c and 160 a t  160 MeV. Neutron energy 
spec t r a  a t  fou r  angles from the  1 2 ~ ( p , n ) 1 2 ~  reac- 
t i o n  a t  135 MeV a r e  presented i n  Fig.  1. The 
s t a t e  a t  about 5.5 MeV of e x c i t a t i o n  i n  1 2 N  
remains s t rong ly  exc i t ed  a t  240 and i s  iden t i -  
f i e d  as a high-spin s t a t e  complex of the  type pre- 
d i c t ed  by Moffa and walker .l The i d e n t i f i c a t i o n  
of t h i s  s t a t e  i s  i n  exce l l en t  agreement w i th  t h e  
i d e n t i f i c a t i o n  by Donnelly e t a l .  of  t he  analog 
s t a t e  a t  19.5 MeV of e x c i t a t i o n  i n  12c by i n e l a s t i c  
s c a t t e r i n g .  Also we i d e n t i f i e d  high-spin s t a t e  
16 3) complexes i n  t he  160(p,n) F and t h e  2 8 ~ i ( p , n ) 2 8 p  
reac t ions .  At t he  l a r g e s t  angle  a v a i l a b l e  (v iz ,  
240), t he  ca l cu l a t i ons  of Moffa and walker1 p r e d i c t  
i 34 , : 3  YEV 
t h a t  these  complexes s t i l l  contain cont r ibut ions  
from lower-spin s t a t e s .  Now we p lan  t o  extend these  
measurements out  t o  about 60° w i th  t he  beam-swinger 
f a c i l i t y  i n  order  t o  minimize t h e  low-spin s t a t e  
con t r ibu t ions  t o  t he  complexes. 
Our pre l iminary  r e s u l t s  r evea l  a broad bump 
a t  about 12 MeV of e x c i t a t i o n  i n  1 2 N  which may be 
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E X C  I TRT I CN ENE!?GY. EX[ MEV I t he  sp in - f l i p  component of t he  g i a n t  d ipo le  resonance. 
These measurement, l i m i t e d  t o  forward angles ,  d id  
n o t  have l a r g e  enough momentum t r a n s f e r s  t o  most Figure 1 
s t rong ly  e x c i t e  spin-coupled quadrupole v i b r a t i o n a l  
s t a t e s .  We w i l l  be b e t t e r  ab l e  t o  search  f o r  t h i s  
s t r e n g t h  wi th  t he  l a r g e r  momentum t r a n s f e r  measure- 
ments poss ib l e  w i th  t he  beam-swinger f a c i l i t y .  
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